Previous chemical investigations on M. aquatica afforded several flavonoids [6], phenolic compounds [7] and triterpene acids [8] . Further, the constituents of the essential oil have been reported [9] . It is well known that Mentha species have the ability to produce a considerable amount of essential oils containing many monoterpenoids, and many results of gas chromatographic analyses have been found [9] . On the other hand, chemical constituents extracted in organic solvents have not been investigated enough, and the situation prompted us to study the components of acetone and chloroform extracts prepared from roots and aerial parts of M. aquatica, respectively.
The present paper reports the isolation and structure elucidation of two new triterpenoids (1 and 2), eleven known triterpenoids and a sterol (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) from roots and aerial parts of M. aquatica. Their structures were elucidated by 1D and 2D NMR and mass spectrometry.
The acetone extract of the roots of M. aquatica was subjected to repetitive chromatographic separations including silica gel column chromatography (CC), preparative RP-HPLC and preparative silica gel TLC to afford two new triterpenes, maquatic acid (1) and 3-O-benzoyltormentic acid (2), along with eight known compounds, tormentic acid (3) [8], 1-O-benzoylhyptadienic acid (4), 3-epiursolic acid (5) , hyptadienic acid (6) [10] , 3-epi-maslinic acid (7) [8], 3-epi-tormentic acid (8) , ursolic acid (9) [8] and β-sitosterol (10) [8] . The chloroform extract of the aerial parts was similarly separated to give oleanolic acid (11) [8] , pomolic acid (12) [11] , micromeric acid (13) [12] , and 21α-hydroxyursolic acid (14) [8], together with compounds 3, 9 and 10, which were also isolated from the roots.
Compound 1 was obtained as a white solid. The molecular formula, C 30 H 48 O 5 , was determined from HRFABMS, which showed a quasimolecular ion at m/z 489.3584 (Calcd 489.3580 for C 30 H 49 O 5 ). The IR spectrum of 1 displayed absorption bands at 3000 and 1697 cm -1 assignable to a carboxyl group. The 1 H NMR spectrum showed signals of six singlet methyls at δ 1.71, 1.44, 1.20, 1.16, 1.05 and 0.79 and a doublet methyl at δ 1.12. In addition, an olefinic proton signal (δ 5.63), as well as unique oxymethylene protons (δ 4.25 and 3.24, coupled each other with J=12.9 Hz) and a possible acetal methine proton (δ 5.48) were discerned ( Table 1) . The 13 C NMR spectrum showed signals of a carboxyl group (δ 180.7), two olefinic carbons (δ 128.5 and 139.7, assignable to C-12 and C-13, respectively), an acetal carbon (δ 93.7) and two oxygen bearing sp 3 carbons (δ 70.4, 72.5) among others. Literature survey of triterpene acids having these NMR characteristics indicated that compound 1 NPC Natural Product Communications 2017 Vol. 12 No. 4 483 -486 13 C NMR (125 MHz) spectral data in pyridine-d 5 for compounds 1, 2 and 6 (mult. J in Hz). 
might have a structure of 19α-hydroxylated ursolic acid with a modified A-ring. This type of compound, pomolic acid (19αhydroxylursolic acid) (12), hyptadienic acid (6), tormentic acid (3) and 3-epi-tormentic acid (8) , was also isolated in the present study. The presence of a 19α-hydroxyl group on the ursolic acid skeleton was evidenced by the resonance of C-19 at δ 72.5 as well as the characteristic down-field shift of H-16 at δ 3.11 due to a pyridineinduced deshielding effect, which was observed for 19αhydroxylursolic acid derivatives, e.g., 2 (δ 3.15) and 6 (δ 3.08). The 2D NMR spectra (HMQC, HMBC) and difference NOE experiments fully supported the structure assignment, including stereochemistry of the molecule.
The A-ring structure was elucidated as follows. The HSQC spectrum indicated correlations of δ H 5.48 and δ C 93.7, and δ H 4.25/3.24 and δ C 70.4, which supported the presence of the acetal and oxymethylene functionalities, respectively. Furthermore, the HMBC correlations depicted in Figure 1 unequivocally established a 2,3-seco-triterpene structure with a cyclic acetal (oxepan-2-ol structure). The stereochemistry at C-2 was deduced from the analysis of the J values of H-1 at δ 1.79 (dd, J=15.1, 9.6 Hz), H-1 at δ 2.34 (dd, J=15.1, 5.0 Hz) and H-2 (dd, J=9.6, 5.0 Hz). The large J H-1  ,H-2 value (9.6 Hz) indicated that H-1 and H-2 were in an anti-parallel ralationship; thereby the C-2 hydroxyl group was assigned to be in an -orientation. The stereochemical assignment was confirmed by difference NOE experiments, which indicated NOE correlations between H 3 -25 and H-2, and also H-2 and H-1. Hence, the structure of compound 1, which we named maquatic acid, was determined as shown in Figure 1 . 2,3-Seco-triterpenes having an oxepane ring are rare secondary metabolites, although actulines A and B have been reported as 2,3-seco-triterpenenoids having an oxepan-2-ol in the A-ring [13] . Biogenetically related Aring contracted triterpenes (vide infra) such as hyptadienic acid (6) have been occasionally isolated. [14] has been isolated from Luehea divaricata and its reported 13 C NMR data were closely similiar to those of 2, except for the values of the aromatic ring.
The hypothetical biogenetic pathway of maquatic acid (1) and hyptadienic acid (6) and metabolic correlation of the compounds obtained from M. aquatica are shown in Figure 3 . The previously proposed dialdehyde [10] , presumably produced by oxidative bond cleavage of a 2,3-glycol such as tormentic acid (3), could be a common intermediate leading to maquatic acid (1) and hyptadienic acid (6). Regioselective reduction of the dialdehyde, followed by intramolecular acetalization, might afford the rare cyclic acetal structure found in compound 1. Aldol reaction-elimination of water and reduction of the resulting aldehyde might furnish the A-ring contracted structure of hyptadienic acid (6). To our knowledge, this is the first report of the isolation of 6 triterpenes, 1-O-benzoylhyptadienic acid (4), 3-epi-ursolic acid (5), hyptadienic acid (6), 3-epi-tormentic acid (8) , micromeric acid (13) and 21α-hydroxyursolic acid (14) , besides two new compounds 1 and 2, from the Mentha genus. Triterpenes found in Mentha species possess a carboxyl group at C-17 and most of them bear a characteristic 19-hydroxyl group [8, 11, 15] . It is known that taxonomic identification of Mentha species is difficult except during the flowering season. These triterpenes, including two new compounds 1 and 2, would be useful chemotaxonomic markers for the identification of Mentha species. 
